A correlation between inflammation and cancer has been identified in the case of nasal cancer, however a specific connection between nasal inflammation and extramedullary nasal plasmacytoma (ENP), to the best of our knowledge, has not yet been determined. The present case report describes a patient affected by ENP, in who the tumor arose in the same area, from which a nasal polyp was previously surgically removed, five months after the polyp excision. The patient underwent surgical endoscopic tumor asportation without being treated with radio-chemotherapy. ENP was totally removed via surgery and no signs of recurrence were identified by endoscopy or magnetic resonance imaging during the last check-up 1 year after tumor asportation. It was hypothesized that in this elderly patient, who was exposed to viral infections and pollution for several years, ENP may be correlated to the inflammatory process that occurred after surgery, and this likely contributed to a neoplastic mutation in B-cells.
Introduction
Extramedullary nasal plasmacytoma (ENP) is a rare disease characterized by localized monoclonal plasma cells proliferation without apparent systemic involvement (1) . This tumor represents 5-10% of all plasma cell neoplasms (2) and, despite it can be identified in different areas of the head and neck, nasal cavity and nasopharynx are generally the structures more affected from this type of cancer (3) maybe because nose is frequently exposed to inflammation related to pollution and viral infection (4) .
ENP represents 1% of all head cancers (5) and involves unspecific symptoms, such as nasal obstruction due to inflammation of the nasal mucosa over the tumor in the 80% of cases; sometimes this main symptom is associated with epistaxis (35%), pain (20%), rhinorrhea (10%), regional lymphadenopathy (10%), and more rarely with a paralysis of the sixth cranial nerve (5%) (6) .
The endoscopy appearance of ENP looks like as a benign mass, especially in the early stages of the tumor (7) , so it can be misdiagnosed as a polyp and treated by corticosteroids. The steroid treatment, by reducing the inflammation, improves part of the symptoms but it does not solve the problem.
Still today, the etiopathology of ENP is not completely understood, anyway researchers identified that smog and viruses [commonly present in the upper airways tract (UA)] are inflammatory agents able to induce carcinogenesis; this phenome explains the presence of the tumors observed in this upper respiratory tract (8, 9) . However, a correlation between the nasal inflammation and ENP has not been identified yet.
In this case report, we described a rare case of ENP that arose, 5 months after surgical removal of a nasal polyp, in the same area from which the polyp has been resected. This clinical evidence might support the association between inflammation and ENP especially in patients over 70 years old that have been exposed to the carcinogens for several years.
Case report
This case study was conducted in accordance with the Declaration of Helsinki and all procedures followed the Institutional Regulations Board (IRB) of Silvestrini Hospital (Perugia, Italy). The study was approved by the IRB of Silvestrini Hospital in January 2018, but no approval number was assigned in accordance with the national laws. The patient signed a written informed consent for the treatment of his data (publication of his data and images).
A 72-year-old male patient was initially admitted to the Department of Otolaryngology of Silvestrini University Hospital in January 2018 due to a progressive, predominantly left-sided nasal obstruction without other additional associated symptoms, such as nasal discharge, epistaxis, or pain.
The patient never experienced any nasal issues until 7 months ago, when he started to perceive a prevalently unilateral nasal obstruction. The man treated the symptomatology, as suggested by his general doctor, by cortisone inhalation (two puffs three times per day for 20 days). The patient, due to the persistence of the symptoms even after the end of the inhalatory treatment, arranged a consultation with an otolaryngologist.
During the first clinical consultation, we did not observe any evident craniofacial dysmorphism. An endoscopic examination of the nose was performed to further investigate the origin of the nasal obstruction. The exam revealed the presence of a round mass located anteriorly in the left choana, which did not present any connection with the nasal ostium. The lesion was covered by normal mucosa. The finding occupied 30% of the nostril (Fig. 1 ). No other pathological findings were identified during the nasal endoscopy both in the left and in the right choana. The rhinopharynx was disease free as the mouth and the throat.
The mass, clinically diagnosed as unilateral left nasal polyp, was surgically removed. Magnetic resonance imaging (MRI) was not performed because of the clinical findings (symptoms and signs) were supportive of a benign lesion. The tissue, was sent, immediately after removal, to the pathologist to determine its histologic nature. The conclusive report of the pathologist described an inflammatory picture without signs of atypical mucosa, typical aspect of a benign nasal polyp. The man completely solved the nasal obstruction one week after the surgery.
In the end of May, five months later the surgery, the patient presented to our clinic due to the recurrence of the left nasal obstruction. Also in this occasion, he did not present any associated symptoms as nasal discharge, epistaxis, or pain. The nasal-endoscopic investigation identified a pale-reddish round mass into the left choana very close to the nostril. The mass, occupying about 80% of the left nasal cavity ( Fig. 2) , presented a smooth surface covered by normal mucosa. The remaining structures as nasopharynx, mouth, pharynx, larynx, neck, ears appeared to be free of any disease.
In this occasion, due to the recurrence of the pathology, we decided, although the lesion seemed to be a benign finding, to further investigated the patient by MRI. The exam identified a mass in the left middle nasal cavity that extended to the homolateral ethmoid bone with no bony erosion (Fig. 3) .
The tumor was completely removed by surgery through endonasal endoscopy and, the operatory piece was sent to the pathologist for cellular and biochemical analyses. The pathology report described the following: i) Macroscopically, the neoplasm consisted of multiple greyish fragments up to 0.8 cm that were submitted in their entirety for histological review and ii) microscopically, the mass consisted of a pure population of plasma cells with basophilic cytoplasm and small, eccentric nuclei (Fig. 4) .
The immunohistochemistry, conducted on the tissue surgically removed, confirmed the plasmatic nature of the cells, including CD38 and MUM1 ( Fig. 5A and B) reactivity. The presence of the monotypic immunoglobulin light chains κ and the absence of λ chain ( Fig. 6A and B ) indicated a monoclonal process. Due to these two findings the pathologist concluded that the removed mass was an ENP (10) .
Due to results observed on the second specimen, the first one was re-analyzed for confirming the primary diagnosis of polyp. The pathologist observed a mixed inflammatory infiltrate consisting of neutrophil granulocytes, eosinophils and lymphocytes on the background of an edematous stroma that confirmed the first diagnosis and he did not retain necessary to perform immunohistochemistry on the tissue due to the clarity of the finding.
The patient, to complete the diagnostic process, underwent a hematologic screening, protein electrophoresis, Bence Jones proteinuria, and bone marrow analysis. Total body MRI and PET/CT scans were performed to exclude a systemic condition. The definitive diagnosis, based on the results of all overmentioned investigations, was extramedullary plasmacytoma class 1 (11) .
After an oncologist consulting, we decided to avoid additional treatments such as radio and chemotherapy, due to the early stage of tumor and the absence of systemic disease, but to monitor the patient with short follow ups. The patient was seen at 1 week, 2 weeks, and 6 months after surgery and consecutively every 6 months until May 2019 (date of last follow up). The nasal endoscopy performed during the last control was negative for disease recurrence, as well as the MRI results.
Discussion
We presented a patient suffering from nasal obstruction as single isolated symptom-without additional complaints, which in the first occasion was due to polyp in the left choana as clearly identified by the endoscopic exam, while on the second observation five months after polyp removal, was due to a malign mass. The mass responsible of the nasal obstruction appeared like a benign lesion at the endoscopic investigation and the apparent benignity was confirmed by the absence of an infiltrative process (typical of malignant lesion) in the MRI but, the immunohistochemistry performed on the tissue removed by surgery evidenced the typical findings of an ENP.
The bilateral nasal obstruction is a common symptom both of the inflammation associated with a nasal polyp and, to the one due to a neoplasia. In our patient, this symptom was correlated with a benign lesion in the first observation and secondly, it was symptomatic of an ENP in early stage. In both observations, the patient never presented any other symptoms associated with the nasal obstruction such as epistaxis (12, 13) , rhinorrhea (12) , anosmia (13), nasal discharge (12, 13) or sudden episode of obstructive sleep apnea syndrome (14) . These symptoms have been widely described in patients affected from nasal cancer (12) (13) (14) .
In addition to this poor symptomatology, the endoscopy, that we performed in both consultations, showed similar benign aspects. The mass had a regular smooth shape, and it was covered by normal mucosa during the first check-up (nasal polyp) or slightly inflamed mucosa during the second one (ENP). Slight mucosa inflammation is rarely observed in case of neoplasia, in fact, usually, a malign lesion presents a mucosa with color alterations (extreme redness) (11) a mass with irregular shape (12) (13) (14) , and diffused ulcerations with or without active bleeding (13) . A benign mass instead, appears with a pink or grey in natural mucosa (15) and the neoformation presents a regular round/ovular shape (15) .
Our patient performed MRI (an investigation generally performed after nasal endoscopy to evaluate the invasiveness and aggressiveness of the mass) that did not evidence typical signs of cancer, such as bone erosion (16) or infiltration of close structures (12) .
Despite the two neoformations showed clinically similar aspects, the results of pathologic analysis on their histology were completely opposite. The tissue removed during the first surgery presented an inflammatory aspect without signs of cellular atypia, while the one that was taken off during the second surgery presented κ chains characteristic of ENP (6, 17) .
The mass in the left choana recurred within five months after the first surgery for polyp's asportation. The mass arose exactly in the same point from which the polyp was previously removed, looking like as the inflammation from the previous surgery had stimulated an aberrant lymphocyte response.
The relationship between inflammation and cancer has been previously described by other authors in particular related to nose and paranasal sinus (4) . The researchers affirmed that episodes of recurrent inflammation could be a precursor of nasopharyngeal carcinoma (4) . However, the connection/correlation between inflammation and ENP has not been investigated yet.
ENP is a B-cell neoplasm that generally occurs in the UA. The nose, paranasal sinus, and oropharynx are commonly exposed to smog that contains small carcinogenic particles (8) and also to recurrent virus infection (e.g., Epstein-Barr), whose role in cancer development has been confirmed (9) . Virus and carcinogenic substance hyperstimulate B-cells to react for fighting the host aggression in case of viral infection, or to fight the inflammation in case of smog (18, 19) . The rapid growth of B-lymphocyte due to recurrent inflammations induces genetic mutations in these hematopoietic cells that can cause tumor formation (20, 21) .
The aging process impacts the immune system by reducing the number of hematopoietic cells (22) and by increasing the risk of DNA mutation during an active immune response that, furthermore, may contribute to the development of hematopoietic cancer (23) . Smog and pesticides as Hexachlorobenzene that are normally present in the air can affect the efficiency of the immune-response and increasing the risk of DNA damage (24) .
We speculate that in our patient ENP was due to an aberrant B-cells response in an aging patient (72 years old) exposed to pollution and pesticides for years. Recurrent inflammation and the direct effect of the carcinoid on the DNA integrity, other than their effect on the immunity answer (reduced) allowed the growth of an ENP, by activating an aberrant immune response after the polyp excision.
As support of 'the inflammatory theory' as cause of ENP, we had the 1 year follow-up of our patient without disease recurrence, despite he did not receive radio-chemotherapy as usual in cases of ENP (24) (25) (26) . We speculate that the absence of tumor recurrence was due to the absence of additional inflammatory process that could potentially stimulate a new aberrant immune response.
This case report presents a limitation related to the absence of Epstein-Barr test that was not performed during the patient's screening.
Additional studies on large sample are necessary to conclusively elucidate which factors contribute to development of nasal plasmacytoma.
Plasmacytoma might present all aspects of a typical benign lesion, both clinically and upon MRI, especially in the early stages of the disease. The resection of a benign nasal lesion in an elderly patient should be carefully monitored over time, because of the inflammation induced by the surgery could initiate the growth of a malignant lesion due to a pathological immune response.
